This study investigates the effects of eco-strategies on firm performance in terms of sales growth in an extensive sample of 11,336 small and medium-sized enterprises (SMEs) located in 28 European countries. Our empirical results suggest that not all eco-strategies are positively related to better performance, at least not in the short term. We find that European companies using renewable energies, recycling or designing products that are easier to maintain, repair or reuse perform better. Those that aim to reduce water or energy pollution, however, seem to show a negative correlation to firm growth. Our results, also, indicate that high investment in eco-strategies improves firm growth, particularly in new members that joined the EU from 2004 onwards. Finally, we observe a U-shaped relationship between eco-strategies and firm growth, which indicates that a greater breadth of eco-strategies is associated with better firm performance. However, few European SMEs are able to either invest heavily or undertake multiple eco-strategies, thus leaving room for policy interventions.
INTRODUCTION
Although in existing research there seems to be a robust understanding of the factors that determine which innovations positively impact the environment, 1 exactly how these ecostrategies to reduce environmental impacts affect firm performance is still widely debated.
Traditional economic arguments claim that eco-strategies generate costs but no profits for firms. Some years later, Porter (1991) and Porter and Linde (1995) proposed a new green perspective emphasizing that both the environment and the firm can benefit, since stricter regulations may trigger innovation and lead to higher profitability and competitiveness in the long run. Ambec et al., (2013) , Dixon-Fowler et al., (2013) , Albertini (2013) , and Barbieri et al., (2016) provide recent reviews and meta-studies summarizing the empirical work on the economic effects of eco-strategies. These studies reveal the presence of considerable diversity in the empirical results, ranging from negative through non-significant to moderately (or even strongly) positive links between eco-innovation and firm performance. Such mixed results suggest that the relationship between eco-innovation strategies and firm performance is complex and poorly understood, indicating a need for a greater effort in investigating this link. This could provide a conclusive argument to help managers bring about a win-win situation in which both firms and society can benefit from eco-innovation practices. In addition, a better evaluation of this relationship would be useful to take into account, should it be necessary, when designing effective ecoinnovation policies in the future.
In this study we therefore focus on the role played by eco-strategies, and we ask whether firms are creating economic opportunities (in terms of firm growth) by improving their eco-performance or missing out on a sustainable competitive advantage in today's turbulent environment. To do this we use the European Commission's Eurobarometer Survey 426 which provides a valuable opportunity to examine the role of eco-strategies in firm growth in SMEs in European countries.
Applying an ordered logistic model for 11,336 European SMEs, our empirical developments offer some interesting results. First, not all eco-strategies are positively related to better performance. We find that European firms using renewable energies perform better. In addition, undertaking eco-strategies aimed at recycling or designing 1 The existing literature has mainly classified the determinants of eco-innovation into four groups: supplyside factors, demand-side factors, firm specific factors and environmental policy (Cuerva et al., 2014; Doran and Ryan, 2016; Horbach, 2008; Triguero et al., 2013) . Environmental policies seem to be the most important drivers for triggering eco-innovations. However, relying on external knowledge sources and cooperation are also more important for eco-innovators than general innovators (Cainelli et al., 2015; De Marchi, 2012). products that are easier to maintain, repair or use increase firm growth in former members of the EU. Firms seeking to reduce water or energy pollution, on the other hand, seem to show a negative correlation with firm growth patterns. Second, our results indicate that high investment in eco-strategies improves firm growth, particularly in new member states that joined the EU from 2004 onwards. Finally, we observe a U-shaped relationship between eco-strategies and firm growth, meaning that a greater breadth of eco-strategies is associated with higher firm performance. However, few SMEs are able to either invest large amounts or undertake multiple eco-strategies.
This paper contributes to the previous literature in several ways. First, despite the important role that SMEs play in advanced economies, the impacts of eco-strategies on their firm performance have received less attention in the literature compared to large firms (Aragón-Correa et al., 2008) . Nowadays SMEs are the economic backbone of the European Union, representing 99% of European business and accounting for more than two thirds of employment. As well as being economically important, the analysis of ecostrategies across SMEs is relevant since the costs of investing in these strategies in the short term are high and, at the same time SMEs face greater financial barriers than larger firms, namely difficulties in accessing external sources of funding . We therefore contribute to the existing debate with a detailed investigation of SMEs.
Second, cross-country analyses of eco-strategies at firm level are still scarce (Colombelli et al., 2015; Lanoie et al., 2011) . In general, empirical studies are performed focusing on either a single country or a specific sector. 2 However, this study enhances previous research by giving more clarity to the relationship between eco-innovation strategies and firm performance across 28 European countries taking into account both sector and country differences.
Finally, to compare how far eco-strategies vary across countries, we classify the EU28 countries into two clusters. The distinction between former (European Union-15) and new EU members (the group of more recent member that joined the EU from 2004 onward) is of great interest to day, bearing in mind that in a considerable number of Central and Eastern European countries have become part of the European project in recent years. Despite the fact that the connection between eco-strategies and firm performance has been examined extensively for countries that have been members of the EU for many years, the evidence is virtually non-existent for new members (Hojnik and Ruzzier, 2016; Przychodzen and Przychodzen, 2015) .
2 Examples of specific country analyses include: Italy (Marin and Lotti, 2017; Riillo, 2017) , Germany (Ghisetti and Rennings, 2014; Rexhäuser and Rammer, 2014) , Ireland (Doran and Ryan, 2012) , the Netherlands (Leeuwen and Mohnen, 2017) and, Slovenia (Hojnik and Ruzzier, 2016) . Analyses of specific sectors we include: automotive sector (Aragón-Correa et al., 2008) and the paper industry (Wagner et al., 2002) , among others.
4
The remainder of the paper is structured as follows. Section 2 consists of a literature review. Section 3 presents the database, some descriptive statistics, the variables and the econometric methodology. Section 4 shows our main findings. The final section presents our conclusions and the consequent policy implications.
ECO-INNOVATION STRATEGIES AND FIRM PERFORMANCE
While eco-innovation is expected to have a beneficial effect on the environment, its effect on firms' performance is less straightforward. Historically, the conventional economic approach held that investing in environmental activities to reduce an externality like pollution involved an additional cost to a firm with no resulting benefits, which in turn eroded a firm's overall competitiveness (Palmer et al., 1995; Walley and Whitehead, 1994) . However, two decades ago a new green perspective emerged that considered that investments in eco-innovation activities would offset operational costs and increase firm performance in the long term (Porter and Linde, 1995) . resource efficiency measures, etc.), the empirical approaches adopted and the availability of data. 4 Concerning the latter, most of the empirical contributions employ two typologies of data sources to analyse the economic effects of eco-strategies: patent data or survey questionnaires (such as the Community Innovation Survey (CIS) or Eurobarometer Special surveys in the European context). Although valuable and based on official datasets, we believe that the value of evidence focusing on patent data is limited because patents are likely to be skewed towards innovation in large firms and technologically intensive sectors, whereas most of the firms in the EU28 are small or medium sized and not included in the patent data.
In the following, a summary is made of the recent empirical literature on the economic effects of eco-strategies on firm performance. 5 Different concepts are used to measure firm performance, such as productivity (including for example valued added, gross output and turnover per employee), growth (in terms of sales) and financial measures (e.g. operating margins, return on sales, Tobin's Q ratio).
In the European context, Doran and Ryan (2012) , using a cross-sectional Irish sample, find that firms that engage in eco-innovation in general have higher levels of turnover per employee than firms that do not. Similarly, Hojnik and Ruzzier (2016) , exploring Slovenian firms, and Przychodzen and Przychodzen (2015) , examining a sample of Polish and Hungarian firms, suggest that process eco-innovation practices have no adverse effect on firm performance (in terms of profitability and growth) and conclude that it pays to be an eco-innovator. Meanwhile the study by Antonioli et al., (2016) , which also analyses the general effect of eco-innovation on firm performance for a group of firms in the Emilia-Romagna region in Italy in 2010 and 2011, finds that some firms' productivity performances (such us revenues over total labour cost) are positively related to ecoinnovations. 6 However, contrary to this positive evidence of the impact of eco-innovation strategies on firm performance, some research indicates that not only is there no correlation between the two variables, there is not even a trade-off. Cainelli et al. (2011) , for instance, using a sample of Italian services firms show a negative link between eco-motivations and 4 See Barbieri et al., (2016) and Ryan (2012); Elsayed and Paton (2005) ; Ghisetti and Rennings (2014) ; Hojnik and Ruzzier (2016) ; Horváthová (2010) ; Lee and Min (2015) ; Riillo (2017) . 5 Note that in the literature there is also a stream of research focusing on eco-strategies and employment effects. This falls outside the scope of the present paper. For an overview of the subject see for example: Gagliardi et al., (2016) ; Horbach and Rennings, (2013) ; Kunapatarawong and Martínez-Ros (2016) . 6 In addition, Antonioli et al., (2016) show that there is no significant or even negative influence on other kinds of profitability measures such as the ratio between revenues and total labour costs in the very short run, which may probably be due to profitability taking longer to emerge in these areas than in others. 6 growth in employment and turnover in the short term. Wagner et al. (2002) , focusing on one particular industry (paper) in four European countries (Germany, Italy, the Netherlands and the United Kingdom), also provide evidence of a negative relationship, although only for one specific financial performance measure (return on capital employed (ROCE)), and report no evidence of a significant relationship between two other economic performance indicators (return on sales (ROS) and return on equity (ROE)). On the basis of patent analysis, Marin and Lotti (2017) more recently used a sample of Italian manufacturing firms and observed that eco-innovations exhibit a lower return relative to other innovations, at least in the short run. This differential effect seems to be especially true for polluting firms facing higher compliance costs for eco-regulations than other firms. In the context of transition economies, there is some evidence that better pollution prevention strategies, generated by improved production processes neither improve nor undermine financial success in the Czech Republic (Earnhart and Lizal, 2007) .
Beyond the extensive literature that looks at the link between eco-strategies in general and firm performance, some researchers have recently started to claim that most of the empirical studies analysing the relationship between eco-innovation practices and firm competitiveness should go further, distinguishing between different types of eco-strategy, rather than just focusing on the question "whether it pays to be green" (Ghisetti and Rennings, 2014; Riillo, 2017) .
Using a complementary approach on German a sample, Ghisetti and Rennings (2014) consider two typologies of eco-innovation: one aimed at reducing externalities and the other aimed at increasing energy and resource efficiency. Their econometric analysis, based on two waves of the Mannheim Innovation Panel, suggests that innovations leading to a reduction in the use of energy or materials per unit of output have a positive effect on firm competitiveness in terms of higher profits. However, innovations aimed at reducing externalities such as air, water, noise pollution, and harmful materials have the opposite effect. Using the same German data for 2009, Rexhäuser and Rammer, (2014) find similar results, as do Miroshnychenko et al., (2017) using over 3,000 publicly-traded firms across 58 countries.
Two other recent papers deal with the heterogeneity effect of eco-innovation strategies on firm performance. Doran and Ryan (2016) , examining a sample of Irish firms, decompose the eco-innovation variable into nine different types of eco-innovation practices, only two of which (reduced CO footprint and recycled waste, water or materials) are able to impact positively on firm performance in terms of turnover per employee. These findings suggest that the question as to whether it pays to be green should be reformulated and better qualified, in terms of the typologies of eco-innovation orientation. Similarly Leeuwen and Mohnen (2016) , using a Dutch dataset, investigate the full chain of causality from eco-regulatory stringency to environmental and firm performance. They find that only resource-saving eco-innovations (those that can be assimilated into process-integrated eco-innovations) have a positive effect on total factor 7 productivity (TFP), whereas pollution-reducing or end-of-pipe eco-innovations tend to reduce it.
In terms of firm growth, it is surprising that, despite the great importance of the current policy debate on green and sustainable growth in the European Union, the number of studies that examine the role of eco-innovation orientation in promoting firm growth is relatively small, especially when compared to the number of studies focusing on the growth effects of general innovations. Although technological innovations are generally recognised as contributing to firms' growth (for a review see Coad (2009) ), the effects of eco-strategies are still little researched and unclear (Cainelli et al., 2011; Colombelli et al., 2015) . Cainelli et al., (2011) using the CIS sample of Italian firms, find a negative link between environmental motivations in general and growth in both employment and turnover in the short term. Colombelli et al., (2015) , however, analysing a sample of over 400,000 firms located in Germany, France, Italy, Spain and Sweden during the period 2002-2011, show that those oriented towards eco-innovation (identified on the basis of green patents) are characterized by higher growth rates than those carrying out only generic innovations.
On the basis of all this and with the aim of understanding and explaining the mixed results of the empirical research into the relationship between eco-strategies and firm performance across European countries, we formulate the following overarching research question: do eco-strategies have a positive link on firm performance? To help us arrive at an answer, we coherently test three hypotheses.
The first of these, following the existing literature mentioned above, looks at the different nature of eco-strategies and their effects on firm performance.
H1:
The economic effects of eco-strategies on firm growth patterns are heterogeneous and conditioned by the type of eco-strategy considered.
The second is in line with more recent studies that suggest there is a need to investigate the intensity of eco-strategies rather than the fact of their adoption. 7 Antonioli and Mazzanti (2009), using a sample of Italian firms, show that the level of eco-innovation investment plays a role in determining firms' productivity, whereas a non-significant effect is found it for the adoption. The negative or nonsignificant effect of the adoption might be explained by the fact that eco-strategies need time for their effects to be felt or because a minimum level of intensity is needed to cause a change in production efficiency or demand before any return on these strategies can be reaped (Cainelli et al., 2011) . This leads us to the second hypothesis:
H2: The intensity of investments in eco-strategies triggers better firm performance. 7 Nevertheless, eco-innovation intensity as a variable has scarcely been analysed since it is absent from most survey data (for instance, some waves of the CIS survey include an eco-module but do not deal with intensities).
As mentioned above, firms investing in eco-strategies have high risks and costs in the short term before they start to reap any benefit, because eco-strategies are characterized by a high level of uncertainty, novelty and the need to go beyond firms's core competencies. These characteristics are especially important for SMEs, which face major difficulties in obtaining credit for their eco-investments compared to larger firms, which often have better access to equity and long-term loans . As known from general innovation theory, given the inherent risk of innovation, firms have the incentive to diversify or develop multiple number of external linkages and strategies in order to maximize their chances of success (Leiponen and Helfat, 2010; Quintana-García and Benavides-Velasco, 2008; Tavassoli and Karlsson, 2016) . However, diversification comes at a price. A firm needs additional training for its employees, new equipment and time to integrate and assimilate new strategies.
The empirical results generally suggest that wider horizons as regards innovation objectives and knowledge sources are associated with better performance. However, studies into the effect of a greater breadth of eco-strategies on firm performance is still missing.
Using industry-level data from 12 OECD countries, Soltmann et al., (2015) show that the general relationship between the intensity of green inventions and performance is a U shape related to performance. They conclude that the turning point is quite high and consequently only relevant for a few industries. For most industries, therefore, an increasing level of green inventions has a negative effect on firm performance. The same empirical evidence of a U-shaped relationship between environmental performance and profitability for firms in the manufacturing and service industries was recently provided by Trumpp and Guenther (2017) .
Our third hypothesis is therefore:
H3. Firms with a greater breadth of eco-strategies experience better firm performance.
These three hypotheses are calibrated in the econometric work developed below. This analysis was only made possible because of our dataset containing the environmental patterns of European SMEs drawn from the information obtained from a survey of a large sample of SMEs located in EU28 member countries.
METHODOLOGY AND DATA

Database and descriptive statistics
The source of the data used in this paper is the Flash Eurobarometer Survey 426 (FLE426) on "Small and Medium Enterprises, Resources Efficiency and Green Markets, wave 3". 8 It was conducted between 1 and 18 September 2015 and follows earlier Eurobarometers (FL342 in 2012 and FL381 in 2013) 9 . The database includes the 28 member states of the European Union plus Albania, the former Yugoslav Republic of Macedonia, Montenegro, Serbia, Turkey, Iceland, Moldova, Norway and the US, and covers large companies and SMEs.
In the Flash Eurobarometer Survey 426 a total of 15,020 managers (13,114 from the EU28) were selected 10 using a stratification procedure according to the dimensions of firm size (four categories: 1-9 employees, 10-49 employees, 50-249 employees, and 250 employees or more) and sector (four categories: manufacturing, retail, services, and industry).
One of the main advantages of the Flash Eurobarometer Survey 426 is that it is an extensive survey that includes three dimensions, namely country, sector and firm size. Most environmental empirical database offer only aggregate information at country level, so having three dimensions in the same database allows researchers many possible views and perspectives on the data. However, the main drawback is that it is a cross-sectional dataset, and so the problem of simultaneity is somewhat unavoidable. So far this has been a problem common to all studies that use Flash Eurobarometer datasets (Hoogendoorn et al., 2015; Marin et al., 2015) .
Due to the focus of our analysis (the effect of eco-strategies on growth in SMEs across the EU28) and the data cleaning procedure (discarding observations with missing values for the relevant variables), the final sample includes 11,336 firms.
To examine the differences between EU countries in some depth, we also classify the EU28 countries into two clusters: the European Union-15 and new members of EU (the group of recent member states that joined the EU from 2004 onwards). Internal differences in eco-performance in these two clusters are found to be important, especially for the new EU members, which operate further from their respective eco-technological frontiers (Beltrán-Esteve and Picazo-Tadeo, 2017; Horbach, 2016) . Table 2 gives an overview of the final sample. The former members group includes 6,104 firms and the new members group 5,232. The sample is dominated by the services and retail sectors and by very small firms with 1 to 9 employees in both country groups. http://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition/index_en.htm 9 Each Flash Eurobarometer is a cross-sectional survey and consequently is conducted with a completely new sample of firms. The data are, therefore not panel data and a merging of data sets is not possible. 10 It is important to stress that as in any survey, the information gathered relies on the interpretation made by the manager answering the questions. Despite the subjective nature of many of the questions we believe that, on average, the information obtained via these questions is a good proxy for the general attitude of top management toward eco-issues. Table 3 displays the characteristics of the sample by country group. About 40% of the firms in the sample say that annual turnover increased over the previous two years while over 25% report a decrease in their growth rate. When comparing former members' against new EU members, SMEs in the first group are more likely to have increased their annual turnover (43% v. 39%).
Most of the SMEs (86% of the sample) are taking action to become more resource efficient. This may be because the period under observation was one in which major policies were being implemented at EU and national levels (Europe 2020 strategy and subsequent roadmaps). The most common resource efficiency actions taken by the EU-28 are those aimed at saving energy (63%), minimising waste (57%) and saving materials (56%). In contrast, SMEs are less likely to be taking actions to use predominantly renewable energy (13%).When we look at all the countries involved, firms implement on average of three eco-strategies to become more resource efficient. However, the country group analysis shows a slight degree of variation in the number of resource efficiency actions being taken by SMEs. Firms in the new member states that joined the EU from 2004 onwards are likely to implement fewer green practices than their counterparts.
Overall investment in resource efficiency actions is low, with almost 50% of SMEs that are taking action investing less than 1% of their turnover in this area in the previous two years, and 40% investing 1-5%. Only 10% invest more than 6% in eco-strategies. The small amounts of money assigned to resource efficiency practices may indicate that firms invest the minimum simply to comply with environmental legislation. Otherwise there are no great differences between country groups in the proportions they invest in ecostrategies, although new members still show less favourable investment indicators. 11
In short, the values reflected in the two clusters of countries together with the substantial significance of the t-test, suggest that the profile of SMEs from former EU member countries differs slightly from those in new member countries. The first group presents greater sensitivity to the undertaking of resource efficiency practices to be greener and invests slightly larger amounts of money in foster them thanks to their own technical expertise and greater external finance. 
Empirical strategy
We estimate an ordered logit model, where we compare the impact of the various ecoinnovation strategies on different exclusive categories of turnover growth: increased, unchanged and decreased (which is the base case). 12 The models for ordinal outcomes can be described in terms of a latent variable. The structural model is:
where , * is the latent variable (annual turnover growth of firm i in country c), , is a vector of explanatory and control variables and is the idiosyncratic error term. The latent variable can be divided into M ordinal categories, so the observed variable is: 12 It is a limitation of our dependent variable that we do not have continuous data and therefore cannot use classic linear models.
13 , = if < , * ≤ +1 , for = 1 and the probabilities of observing , * = are given by:
where F denotes the logistic cumulative distribution function. The three categories for our growth variable * are: decreased (j = 1), unchanged (j = 2) and increased (j = 3).
To test our first hypothesis, we include a dummy variable indicating whether or not a firm is undertaking any eco-strategy to be more resource efficient (Eq. [2] ). Then, following the argument that a distinction needs to be made between different typologies of ecostrategy to assess the effects of those innovations on firm growth, we specified Eq.
[3]. Based on the question ''What actions is your company undertaking to be more resource efficient?", in Eq.
[3] we include a vector of eight different types of eco-strategy: water reduction, energy reduction, using renewable energy, saving materials, minimizing waste, selling scrap material to another company, recycling, and designing products that are easier to maintain, repair or use. To examine whether the intensity is more important than the adoption, we then introduce a dummy variable into Eq.
[4] to account for the intensity of the eco-strategy investment. 13 This variable takes the value one whether the firm spends more than five percent of its yearly turnover on measures to improve resource efficiency. To minimise any estimation bias due to an omitted variable, we have included in all the equations a series of control variables in line with previous work on the determinants of firm growth (see Coad (2009) for a survey), as well as being restricted by the variables available to us in our dataset. As regards the set of control variables, to take into account relevant observable firm-level characteristics, we introduce the following variables: firm size -micro (1-9 employees), small (10-49 employees) and medium sized (50-249 employees)age (young), the role of technological and management capabilities within the firm (own technical expertise) and, the importance of internal and external financial support respectively in implementing resource efficiency activities (own finance and external resources).
Then, as the different eco-strategy variables can be correlated with unobserved firm specific heterogeneity, we also control for firms' attitudes towards the environment. For instance, positive performance effects due to higher resource efficiency strategies could be a result of better management, especially eco-management. To prevent any potential omitted variable bias, we include two dummy variables that take into account the influence of firm eco-orientation by considering whether the environment is one of the top priorities (greenness) and whether the firm is aiming to create a competitive advantage or business opportunity by taking actions to be more resource efficient (business opportunities). Finally, we include sector dummies (manufacturing, retail, services and industry), and country dummies. 14 Due to the non-linear form of the ordered logit estimation the size of the coefficients should not be directly interpreted. The focus should be on the sign and significance of the estimates. Clustered standard errors by country are reported to avoid an underestimation of standard errors due to intra-group error correlation.
Before turning to the regression results, we first address potential concerns about the presence of multicollinearity. Table A .2 shows the correlations between the independent and control variables. The correlation coefficients and variance inflation factors raise no concerns regarding multicollinearity. The results of a collinearity diagnostic test on the regression models show that the mean variance inflation factor (VIF) values range between 2.41 and 3.10 (well below 10), thus, confirming the absence of multicollinearity problems in the dataset. The only noteworthy correlation is between the eight ecostrategies and breadth (from 0.37 to 0.70), which will be included in separate model specifications later on.
RESULTS
The results of the ordered logit model for the whole database and for both country groups considered in this paper are displayed in Tables 4-6. 15 Five specifications have been estimated. Specification I shows the results when the eco-strategy variable makes no distinction between the nature of the eco-strategies. Specification II decomposes the ecostrategy into eight different resource-efficiency practices according to the Flash Eurobarometer Survey 426. Specification III considers the intensity of those ecostrategies. Finally, specifications IV and V incorporate the breadth of the eco-strategies and the quadratic form of breadth respectively to test whether firms with a greater breadth of eco-strategies experience better firm performance.
We find for all the countries involved that undertaking of an eco-strategy in general to be more resource efficient is associated with reduced growth in terms of turnover. When we split the sample by clusters, the eco-strategy coefficient remains negative, but is nonsignificant. In general, these results suggest that there is a need to consider the relationships of different eco-strategies in detail, since their effects on firm performance and especially firm growth are heterogeneous. At first sight our main finding would be the negative relationship between eco-innovation strategies and firm growth, meaning that it does not pay to be green. However, going a step further and distinguishing between different types of eco-strategy, we instead find clear confirmation that not all measures to improve resource efficiency have the same effect on growth, and therefore it would be best to decompose them.
Of the eight forms of eco-strategy considered, only three have a significantly positive effect on firm performance. Using predominantly renewable energy (e.g. including own production through solar panels, etc.), recycling by reusing material or waste within the company, and designing products that are easier to maintain, repair or reuse are ecostrategies that relate to positive firms' growth. However, firms that aim to reduce water or energy experience a negative and strongly significant effect on firms' growth. The other eco-strategies under consideration show no significant effect on firm growth. In line with previous literature, this suggests that the effect of eco-strategies on firm performance varies depending on the specific sub-type of resource efficient strategy considered (Doran and Ryan, 2016; Ghisetti and Rennings, 2014) .
Regarding the two country groups, the results for former countries show that firms that undertake an energy reduction eco-strategy see a decrease in firm performance, whereas two resource efficiency practicesthe use of renewable energies and the design of products that are easier to maintain, repair or reuseseem to play a more important role in firm growth. As for the new member group, only one of the eight eco-strategiesthe predominant use of renewable energy-exerts a positive and strongly significant effect on firms' growth. In addition, firms in these countries that implement water and energy reduction activities show the worst performance.
proper causations. In addition, the formulation of some questions does not allow an exact time structure to be identified. 11,336 11,336 11,336 11,336 11,336 Clustered standard errors by country (28 clusters). *, ** and *** correspond to significance levels of 1, 5 and 10 %. Dependent variable: annual turnover growth (1) Decreased; (2) Remained unchanged, (3) Increased.
Other reasons for the negative relationship between eco-strategy in general and firm performance may be that firms might find it difficult to reap the returns on these resourceefficiency practices since they need time before they exert their full effects, or that the intensity of the strategies (which we do not observe in specifications I and II) is not sufficiently high to modify the production process or stimulate the demand through environmental innovation dynamics. Regarding the latter, when we include the investment in eco-strategy (specification III), it seems that greater investment in resource efficiency strategies triggers an improvement in overall firm performance. However, only a few firms in the sample invest intensely in eco-strategies and turn them out to be profitable in terms of firm growth. In contrast, when we split the analysis into former and new members, the large amounts of money spent on resource efficiency strategies are only positive and significant for countries that have recently been incorporated into the EU project.
Regarding our third hypothesis, specifications IV and V examine the link between breadth of eco-strategies and firm performance. When breadth is introduced in specification IV a negative relationship is found, although this relationship is not significant. In specification V, however, when we also incorporate the quadratic term, the breadth variable becomes negative and significant and the quadratic term positive and significant, which suggests that the wider array of eco-strategies influences firm performance more than proportionality. The relationship between firm growth and eco-strategy is U-shaped, in line with the findings of Soltmann et al., (2015) using industry-level data. This implies that when the number of eco-strategies undertaken is low, this has a negative impact on firm performance. Conversely, when the number of eco-strategies is high, this triggers firm growth. However, again only a few firms in the sample undertake a large number of eco-strategies. These results are still robust when we split the sample into our two clusters of countriesthe breadth variables and their quadratic forms have the same sign but are not significant.
As for the effect of the control the variables employed in our econometric specification, the results reveal that firms that value either the environment as a core priority activity or resource efficient practices as the means to create competitive advantage show better firm performance. In particular we note that SMEs in former countries rely more heavily on better eco-management than countries that have more recently joined the EU.
In addition, having good own technical capabilities and expertise and good access to financial resources (both internal and external) significantly helps European SMEs to improve their firm performance. Our result clearly confirms the conjecture that firm growth is different across country groups. External finance significantly increases firm growth in new member states, although, this variable seems not to be relevant for longstanding members of the EU. Own technical expertise and own financial resources also show a significant positive influence on growth in the EU15 countries. These results are in line with Hölzl (2009) , finding that technological capabilities seem to be more important in high-growth SMEs in countries that are closer to the technological frontier.
As far as firm characteristics are concerned, age and size are found to be important determinants of a firm's growth, with a large body of evidence showing that younger and smaller firms are more dynamic and thus more effective in spurring growth (Barba Navaretti et al., 2014; Coad, 2009 ). As regards age, our results are in line with the previous literature, with young firms seeming to perform better. Firm size, meanwhile, is positively correlated to firm performance in both country groups in our sample.
Finally, the explanatory variables used in the ordered logit estimation confirm that sector and country factors have an impact on firm growth. Using a Wald test, we also examined the joint significance of the country dummies for the whole sample. The p-value of this test, which is equal to 0.000, allows us to reject the null hypothesis that the coefficients are jointly equal to 0. Indeed, this test shows the relevance of country specificities. Moreover, we obtain this result for all the specifications adopted in the paper. Clustered standard errors by country (15 clusters). *, ** and *** correspond to significance levels of 1, 5 and 10 %. Dependent variable: annual turnover growth (1) Decreased;
(2) Remained unchanged, (3) Increased. Clustered standard errors by country (13 clusters). *, ** and *** correspond to significance levels of 1, 5 and 10 %. Dependent variable: annual turnover growth (1) Decreased; (2) Remained unchanged, (3) Increased.
Additional analyses -robustness check
In this section, the robustness of the ordered logit model (OLM) estimates is tested. A critical assumption of the OLM is that it requires the distance between each category to be equivalent (proportional odds assumption). It also requires the number of categories not be too large and for there to be sufficient variation in each category. Since an ordinal dependent model might violate the proportionality assumption, the estimation requires models that avoid the assumption of equality in the distance between categories (Long and Freese, 2006) . To test whether this assumption is violated in our sample we use the Brant test (Brant, 1990) in each model specification. Unsurprisingly, the test shows that our models violate the parallel-lines assumption, partly due to the inclusion of the many country dummy variables. If we focus on our independent and control variables, there are 21 few occasions when the parallel regression assumption is violated. The test statistics indicate that the assumption is violated for the following variables: business opportunities, size (50-249 employees), and manufacturing and retail sectors. 16 Therefore, as a robustness check for the ordered logit model and as the literature suggests we provide additional estimates. First we dichotomize the outcome variable (increased v. unchanged or decreased firm growth) and use a binary logistics regression. We, then also report a model that does not assume proportionality (generalized ordered logit model). 17
In essence the results from both models, the logit and the generalized ordered, convey the same story. Not all eco-strategies have the same impact on firm growth across SMEs in the EU28, and the intensity and breadth of the eco-strategies are relevant as regards firm growth. In short, we can rely on the results from the standard ordered logit model as presented above. 18 In addition, to test the robustness of the estimations we perform two more regressions. First we run an ordered probit only for manufacturing firms given their innovation potential and environmental pressure. Second, because of the heterogeneity of the former country group, we split the cluster into core countries and Mediterranean countries in order to better understand the differences between the two. The results are in accordance with the current results displayed above. 19
CONCLUSIONS
The aim of this paper was to shed light on how eco-innovation strategies impact on SME growth across European countries. Previous empirical studies on the relationship between eco-strategies and firm performance have often been based on relatively small samples and are usually confined to a single country. Our paper expands this stream of research by using an extensive dataset covering a large sample of SMEs in 28 European countries.
In addition, we classify the EU28 countries into two clusters. This distinction between EU15 and new EU members (the group of states that joined from 2004 onwards) allows us to better understand the differences between the two groups of countries.
Through the application of an ordered logistic model our empirical results suggest that there is a need to distinguish between different eco-strategies and, in line with previous literature, draw attention to the fact that the correct question is not whether 'it pays to be eco', but rather 'when' and 'for whom' it pays to be eco. Firm growth varies greatly according to eco-strategy, and thus, not all eco-strategies are positively related to better 16 See Appendix 3 for further details. 17 The generalized ordered logit model is less restrictive than the ordered logit model, which assumes proportional odds among the categories of the dependent variable, but is still more parsimonious and interpretable than non-ordinal methods, such as multinomial logistic regression. 18 The results are not reported here but are available upon request. 19 The results are not reported here but are available upon request.
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performance, at least not in the short term. It would appear that in a European SME context certain measures in eco-strategies can result in a win-win situation for both the firm and society, while others result in a better environmental situation but at the expense of firm performance in terms of growth. In particular we find that European firms using renewable energies perform better. Undertaking eco-strategies aimed at recycling or designing products that are easier to maintain, repair or reuse also increases firm growth in former members of the EU. However, those firms that aim to reduce water or energy pollution seem to show a negative correlation with firm growth. Consequently, our results also shed light on the idea that the analysis and classification of different types of ecostrategy does matter.
Furthermore, our results indicate that higher investment in eco-strategies improves firm growth, particularly in the new member states that joined the EU from 2004 onwards. In other words, it seems important to be eco-efficient but it must also happen in a big way. Finally, we observe a U-shaped relationship between eco-strategies and firm growth meaning that a greater breadth of eco-strategies is associated with better firm performance. However, few SMEs are able to either invest large amounts or undertake large numbers of eco-strategies.
At the same time, we also observe that the conjecture of firm growth is different across country groups. Valuing the environment as a core activity of the firm is more important for former countries whereas new EU members seems to rely more on external finance for growth.
To sum up, our empirical evidence suggests both a negative and a positive relationship between eco-strategy and firm performance that depends, on the one hand, on the types of eco-strategy, and on the other, on the level and intensity of those eco-strategies. Hence the association between eco-strategies and firm performance may be more complex than simply positive, negative or neutral. This would suggest that the theoretical framework should encompass at the same time both perspectives: a positive and negative relationship between eco-strategy and firm performance.
In terms of implications, we find that most European SMEs do undertake eco-strategies but at a low investment intensity. Since the impact of eco-strategies is negative when investment intensity is not taken into account, this suggests that there is room for policy interventions aimed at raising awareness among SMEs of the advantages of making a minimum level of investment in eco-strategies. The eco-strategies whereby European firms add value vary slightly across different countries. Policy-makers should therefore consider the economic and technological specifications of each group of EU countries so as to choose the best possible instruments for increasing investments in eco-strategies. Furthermore, a greater breadth of eco-strategies is associated with better firm performance, and therefore managers should evaluate not only the benefit of each particular eco-strategy, but also the possible synergies and interactions between different strategies. 0.05 -0.01 -0.04* -0.08* -0.03* -0.03* -0.01 -0.06* -0.07* -0.05* 0.11* -0.03* -0.10* -0.03 -0.07* -0.02* -0.04* -0.01 -0.04* -0.27* -0.37* 1.00 23 -0.03* -0.01 -0.01 -0.03* -0.05* -0.17* -0.04* -0.06* 0.01 -0.09* 0.03* -0.01 -0.02* 0.01* -0.04* -0.05* 0.01 -0.01 -0.03* -0.27* -0.37* -0.46* 1.00 *Significant at 5%. 1. Water reduction; 2. Energy reduction; 3. Predominant use of renewable energy; 4. Material reduction; 5. Waste reduction; 6.Sale of scrap to other firms; 7.Recycling; 8.Design products easier to maintain, repair or use; 9.High investment in ecostrategy; 10. Breadth; 11. Size: 1-9 employees; 12. 
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